








Please refer to usage guidelines at http://ualresearchonline.arts.ac.uk/policies.html or 
alternatively contact ualresearchonline@arts.ac.uk.
License: Creative Commons Attribution Non-commercial Share Alike
Unless otherwise stated, copyright owned by the author
ISSN: 1755-068
ZZZ¿HOGMRXUQDORUJ
YRO
135
%RQMRXU7ULVWHVVH6WXG\IRUDQDUWSURMHFW
&HUGDJQH)UDQFH
'DYLG&URVV
:KLOHF\FOLQJLQWKH3\UHQHHVQHDUWKHERUGHUEHWZHHQ)UDQFHDQG6SDLQ
,FDPHDFURVVWKUHHGLIIHUHQWVRODUHQHUJ\FROOHFWRUVORFDWHGFORVHWR
HDFKRWKHUDOLJQHGIURP(DVWWR:HVWLQWKHFKURQRORJLFDORUGHURIWKHLU
FRQVWUXFWLRQ
,WVHHPVWRPHWKDWWKHVHHOHJDQWVWUXFWXUHVVLJQDODURXWHDZD\IURP
FRQVXPHUVRFLHW\¶VGHSHQGHQF\RQGHVWUXFWLYHVRXUFHVRIHQHUJ\DQG
VRHPERG\WKHSRVVLELOLW\RIUHWULHYLQJDPRGHUQLW\WKDWLVFRKHUHQW
SURJUHVVLYHDQGPRUHVXVWDLQDEOH<HWWKH\KDYHEHHQRYHUVKDGRZHGE\
WKHRYHUZKHOPLQJSUHGRPLQDQFHRIWKHQXFOHDULQGXVWU\LQ)UDQFHDQGWKH
IRVVLOIXHOLQGXVWU\ZRUOGZLGH
:LWKHQHUJ\GHSOHWLRQDQGFOLPDWHGDPDJHLQFUHDVLQJO\WKUHDWHQLQJ
WKHEDVHVRIVRFLHW\DQGFXOWXUHWKHPDUJLQDOL]DWLRQRIDSHDFHIXOQRQ
SROOXWLQJWHFKQRORJ\FDQQRWEHDFFRXQWHGIRULQSXUHO\UDWLRQDOWHUPV2I
FRXUVHSROLWLFDODQGHFRQRPLFGHFLVLRQVVXSSRUWSDUWLFXODULGHRORJLFDO
SRVLWLRQV%XWLWLVDVDQDUWLVWWKDW,DPLQWHUHVWHGLQWKHVHVRODUIXUQDFHV
DQGP\DLPKHUHLVWRVNHWFKRXWDQLGHDIRUDQHZDUWZRUNWKDWRIIHUV
DQDHVWKHWLFH[SHULHQFHDVDQLQYLWDWLRQWRFRQVLGHUKRZVFLHQWL¿FUHDVRQ
UHODWHVWRKLGGHQSKRELDVDQGXQVSRNHQGHVLUHV
136
)LJ)pOL[7URPEH0RQW/RXLV)UDQFHFLUFD3KRWRJUDSKFRXUWHV\
RI)RXU6RODLUH'HYHORSSHPHQW7KHZRUOG¶V¿UVWGRXEOHUHÀHFWLRQVRODU
IXUQDFHZDVEXLOWLQDW0RQW/RXLV)UDQFHE\3URIHVVRU)pOL[7URPEH
'LUHFWRURI5HVHDUFK&HQWUH1DWLRQDOGHOD5HFKHUFKH6FLHQWL¿TXH&156
RU1DWLRQDO&HQWUHIRU6FLHQWL¿F5HVHDUFK3DULVLQFROODERUDWLRQZLWK
$OEHUW/H3KDW9LQKDQG0DUF)Rs[1
$UWLVWDQGFULWLF9LFWRU%XUJLQKDVWUDFHGDOLQHDJHRISLFWRULDOFRQYHQWLRQ
IURPSKRWRJUDSK\EDFNWRDUFKLWHFWXUHREVHUYLQJWKDWWKHHGJHRUIUDPH
RIWKHSKRWRJUDSKUHIHUVGLUHFWO\WRWKHFDPHUDYLHZ¿QGHUZKLFKLQWXUQ
GHULYHVIURPWKHSLFWXUHSODQHRIWKHHDVHOSDLQWLQJDQGXOWLPDWHO\WRWKH
SRVWDQGOLQWHOFRQVWUXFWLRQRIZLQGRZVDQGGRRUVLQEXLOGLQJV%XWZKLOH
WKHLGHDRISKRWRJUDSK\DVDQDSHUWXUHRUµZLQGRZRQWKHZRUOG¶GRHVQRW
PHDQWKDWWKHSKRWRJUDSKLVDVLPSOHRUREMHFWLYHUHFRUGRIHYHQWVWKH
FRQQHFWLRQDQGDQDORJ\EHWZHHQSKRWRJUDSK\DQGDUFKLWHFWXUHRSHQVXS
WKHLQWHUSUHWDWLRQRILPDJHVDVFRQVWUXFWLRQVWKDWIUDPHHYHQWVDVYLHZV
IURPSDUWLFXODUSRVLWLRQV
,UHPHPEHUHG%XUJLQ¶VHVVD\µ/RRNLQJDW3KRWRJUDSKV¶LQZKLFKKHGUDZV
RQ¿OPWKHRU\WR
 
LGHQWLI\IRXUEDVLFW\SHVRIORRNLQWKHSKRWRJUDSKWKHORRNRI
WKHFDPHUDDVLWSKRWRJUDSKVWKHµSURSKRWRJUDSKLF¶HYHQWWKH
ORRNRIWKHYLHZHUDVKHRUVKHORRNVDWWKHSKRWRJUDSKWKHµLQWUD
GLHJHWLF¶ORRNVH[FKDQJHGEHWZHHQSHRSOHDFWRUVGHSLFWHGLQWKH
SKRWRJUDSKDQGRUORRNVIURPDFWRUVWRZDUGVREMHFWVDQGWKHORRN
WKHDFWRUPD\GLUHFWWRZDUGVWKHFDPHUD
 
,QWKLVSKRWRJUDSK3URIHVVRU7URPEHGHPRQVWUDWHVWKHSDUDEROLFPLUURU
IRFXVLQJWKHVXQ¶VUD\VWRDEXUQLQJSRLQW%XWWKHPLUURUDOVRGRXEOHV
DQGUHYHUVHVHQODUJHVDQGGLVWRUWVWKHVFLHQWLVW¶VLPDJHZKLFKWKHFDPHUD
1  )HOL[7URPEHDQG$OEHUW/H3KDW9LQK
µ7KRXVDQG.:6RODUIXUQDFHEXLOW
E\WKH1DWLRQDO&HQWHURI6FLHQWL¿F
5HVHDUFKLQ2GHLOOR)UDQFH¶
6RODU(QHUJ\
  
 9LFWRU%XUJLQµ/RRNLQJDW
3KRWRJUDSKV¶LQ9LFWRU%XUJLQHG
7KLQNLQJ3KRWRJUDSK\/RQGRQ
0DFPLOODQ
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UHQGHUVLQSHUVSHFWLYHDVDQHOOLSVHOLNHDFDPHR7KLVWUDQVIRUPDWLRQ
RIKLVLPDJHLVDQLQFLGHQWDOE\SURGXFWRIWKHVFLHQWL¿FUHVHDUFKZLWK
OLJKWDQGPLUURUVDQGLI7URPEHVHHVLWKHGRHVQRWDFNQRZOHGJHLW
+LVSURWHFWLYHJRJJOHVDWWUDFWWKHYLHZHU¶VDWWHQWLRQWRKLVIDFHZKLFKLV
H[SUHVVLRQOHVV¿[DWHGRQWKHSRLQWRIOLJKWZKHUHWKHVXQ¶VUD\VFRQYHUJH
1RUGRHV7URPEHDFNQRZOHGJHWKHFDPHUDRUSKRWRJUDSKHUEXWGHVSLWH
WKHLQWHQVHKHDWRIKLVH[SHULPHQWKHVHHPVFRRODQGLQGLIIHUHQWWRKLV
SKRWRJUDSKLFLPDJH
6LPLODUO\WKHFDPHUDLWVHOIUHFRUGVDQLPDJHRIWKHRSWLFDOSURFHVVHVRI
UHÀHFWLRQIRFXVDQGH[SRVXUHZLWKRXWDFNQRZOHGJLQJLWVRZQUHODWLRQVKLS
WRWKHVLWXDWLRQ<HWWKLVSKRWRJUDSKLVFOHDUO\VWDJHGDQGFDUHIXOO\
FRPSRVHGWRFRPELQHWKHIXQFWLRQVRIIDFWXDOGRFXPHQWDQGSXEOLFLW\
LPDJH$OUHDG\VHSDUDWHGIURPWKHPHVPHUL]LQJVFHQHE\WKHSDVVDJHRI
WLPHWKHYLHZHULVSRVLWLRQHGE\WKHSKRWRJUDSKDVDGHWDFKHGVSHFWDWRU
UDWKHUWKDQVRPHRQHZKRPLJKWDIIHFWRUEHDIIHFWHGE\WKHHYHQW
)LJ6RODU)XUQDFH0RQW/RXLV)UDQFH3KRWRJUDSKFRXUWHV\RI
9LVRFUHD6$5/)UDQFH
7KLVSKRWRJUDSKVKRZVDIXOO\IXQFWLRQDOUHFRQVWUXFWLRQRI)pOL[
7URPEH¶VGRXEOHUHÀHFWLRQVRODUIXUQDFHDW0RQW/RXLV7KHIXUQDFHLV
WKHFHQWUHSLHFHRIDYLVLWRUDWWUDFWLRQHVWDEOLVKHGDQGGLUHFWHGE\'HQLV
(XGHOLQHDQHQJLQHHUDQGFRPPLWWHGDGYRFDWHRIVRODUHQHUJ\WHFKQRORJ\
IRUGHYHORSLQJFRXQWULHV$W0RQW/RXLVWKHVXQ¶VUD\VDUHGLUHFWHGE\
DVLQJOHÀDWPLUURURUµKHOLRVWDW¶RQWRDFRQYH[SDUDEROLFPLUURUZKLFK
FRQFHQWUDWHVDQLPDJHRIWKHVXQLQWRDIRFDOSRLQWLQVWDQWDQHRXVO\
SURGXFLQJWHPSHUDWXUHVLQH[FHVVRIGHJUHHV&HOVLXVZLWK]HUR
HPLVVLRQVRIFDUERQGLR[LGHRURWKHUSROOXWDQWV
%RQMRXU7ULVWHVVH'DYLG&URVV
138
$VWKHKLJKWHPSHUDWXUHVRODUHQHUJ\UHVHDUFKFRQGXFWHGE\7URPEH
DQGKLVFROOHDJXHVUHODWHGWRPDWHULDOVUHVHDUFKDURXQGQXFOHDUHQHUJ\
DQGDWRPLFZDUIDUHLWZDVFRQVLGHUHGWREHRIPLOLWDU\LPSRUWDQFH
&RQVHTXHQWO\WKHH[SHULPHQWDOIXUQDFHZDVLQVWDOOHGZLWKLQWKHUDPSDUWV
RIWKHWKFHQWXU\IRUWDW0RQW/RXLVZKLFKVWLOOVHUYHVDVDPLOLWDU\EDVH
7KHIRUWZDVGHVLJQHGE\9DXEDQDQGKDVEHHQGHVLJQDWHGD81(6&2
:RUOG+HULWDJH6LWH3DUDGR[LFDOO\WKH:RUOG+HULWDJHVWDWXVRIWKHIRUW
LVJLYHQDVDUHDVRQWRSUHYHQWWKHXVHRIVRODUSDQHOVRQWKHEXLOGLQJV
QHDUE\DVWKHVHZRXOGEHVHHQWRLQWHUIHUHZLWKWKHYLVXDODPHQLW\RIWKH
IRUW
)LJ+HOLRVWDWIDFLQJSDUDEROLFUHÀHFWRU6RODU)XUQDFH0RQW/RXLV
)UDQFH
7KHXVHRIWZRPLUURUVIDFLQJHDFKRWKHUPLJKWVHHPWREHDUHODWLYHO\
VWUDLJKWIRUZDUGPDWWHUZKHQYLHZHGLQWHUPVRISK\VLFVDQGRSWLFV<HWDQ
LPDJHZLWKLQDQLPDJHDOVRKDVFXOWXUDOFRQQRWDWLRQVRIWKHPLVHHQDEvPH
RILQ¿QLWHUHSHWLWLRQDQGFRQQHFWLRQ
,QSV\FKRORJLFDOWHUPVWKHVHLGHDVPLJKWUHVRQDWHZLWKKRZSHUVRQDO
LGHQWLW\IRUPVLQUHFLSURFDOUHODWLRQWRWKHRWKHUVDURXQGXVIURPWKH
IDPLO\WRFRPPXQLW\DQGRXWZDUGVLQWRVRFLHW\)URPWKLVVSULQJVWKH
SRVVLELOLW\RIDSSHUFHSWLRQDKHLJKWHQHGVHOIDZDUHQHVVRUUHÀHFWLYH
DSSUHKHQVLRQLQZKLFKZKRZHDUHDQGZKDWZHNQRZDUHVHHQDV
LQVHSDUDEOH
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)LJ6HOISRUWUDLWZLWKSDUDEROLFUHÀHFWRU6RODU)XUQDFH0RQW/RXLV
)UDQFH
,ORYHWKHVHVRODUPLUURUVWKRXJK,KDYHWRFRQFHGHWKDWZKLOHDOO
WHFKQRORJLHVDUHJURXQGHGZLWKLQVRFLDOUHODWLRQVQRQHLVLQKHUHQWO\
OLEHUDWLQJ(TXDOO\,DPVHGXFHGE\WKHQRWLRQWKDWWKHFDPHUDKDVWKH
SRWHQWLDOWRWUDQVIRUPWKRXJKWWKRXJK,VXVSHFWWKDWZLWKLQFRQVXPHU
FXOWXUHSKRWRJUDSK\LVFRQVWUDLQHGLQVWHDGWRHQGOHVVO\QXDQFHUHFHLYHG
LGHDV
)DFLQJWKHSDUDEROLFPLUURURI0RQW/RXLV,SXWP\VHOILQWKHSLFWXUH²DQ
(QJOLVKPLGGOHFODVVPDOHLQ)UDQFHZLWKDGLJLWDOFDPHUDP\LPDJHVSOLW
LQWRDGRXEOHPRVDLFRIPLUURUHGUHÀHFWLRQVUHQGHUHGLQSL[HOIRUP
)LJ7KH)pOL[7URPEH6RODU)XUQDFH2GHLOOR)RQW5RPHX)UDQFH
%RQMRXU7ULVWHVVH'DYLG&URVV

7KHVXFFHVVRI7URPEH¶VH[SHULPHQWVDW0RQW/RXLVOHGWRWKHFRQVWUXFWLRQ
LQRIWKHPRVWSRZHUIXOVRODUIXUQDFHLQWKHZRUOGWKHµ*UDQG)RXU
6RODLUH¶DW2GHLOOR7KHIXUQDFHLVUXQE\WKH&156DQGLVXVHGE\WKH
LQWHUQDWLRQDOVFLHQWL¿FFRPPXQLW\DVDWHVWLQJIDFLOLW\IRUVSDFHDQG
LQGXVWU\UHVHDUFK7KHXOWUDKLJKWHPSHUDWXUHVSURGXFHGE\WKHIXUQDFH
HQDEOHWKHVWXG\RIWKHIXQGDPHQWDOVFLHQFHRIHQHUJ\DQGPDWWHUWKH
EHKDYLRXURIPDWHULDOVDWKLJKWHPSHUDWXUHWKHGHYHORSPHQWRIPDWHULDOV
IRUHQHUJ\DSSOLFDWLRQVDQGWKHWUDQVIRUPDWLRQVWRUDJHDQGWUDQVSRUW
RIHQHUJ\7KHDSSOLFDWLRQVRIWKLVUHVHDUFKLQFOXGHWKHSURGXFWLRQRI
LQGXVWULDOJHPVWKHGHYHORSPHQWRIDHURVSDFHFHUDPLFVWKHGHVWUXFWLRQ
RIDVEHVWRVDQGFOLQLFDOZDVWHWKHFRQWDLQPHQWRIQXFOHDUZDVWHWKH
GHYHORSPHQWRISKRWRYROWDLFFHOOVDQGWKHVSOLWWLQJRIZDWHUPROHFXOHV
IRUWKHSURGXFWLRQRIK\GURJHQ36XFKDUDQJHRIUHVHDUFKDVSDUWRIWKH
IXUQDFH¶VKLVWRULFFRQQHFWLRQZLWKPLOLWDU\DQGVSDFHSURJUDPPHVJLYHV
WKHEXLOGLQJDQDPELJXRXVV\PEROLFLGHQWLW\SRLVHGEHWZHHQKRSHVIRU
LQWHUQDWLRQDOKDUPRQ\DQGIHDUVRIQXFOHDUKRORFDXVW
7RWDNHWKLVSKRWRJUDSKVKRZLQJWKHSDUDEROLFUHÀHFWRUIDFLQJLWVEDQNRI
KHOLRVWDWPLUURUV,XVHGDVWDQGDUGOHQVDQGKHOGWKHFDPHUDDWH\HOHYHO
IURPDSRVLWLRQEHVLGHWKHURDGFUHDWHGVSHFL¿FDOO\DVDYDQWDJHSRLQWIRU
WRXULVWV
)LJ7KH)pOL[7URPEH6RODU)XUQDFH2GHLOOR)RQW5RPHX)UDQFH
$WWKHVFDOHRIJUDQGSXEOLFDUFKLWHFWXUHWKHSDUDEROLFPLUURUDW2GHLOOR
LQYHUWVDQGPDJQL¿HVWKHLPDJHRIWKHODQGVFDSHDQGVN\DURXQGLW%XW
UDWKHUWKDQEHLQJFRQWDLQHGZLWKLQWKHEXLOGLQJDVZLWKDFDPHUDREVFXUD
WKHEULOOLDQWLPDJHLVRQWKHH[WHULRUVXUIDFHRIWKHEXLOGLQJVXJJHVWLQJD
FDPHUDOXFLGD
3  &HQWUH1DWLRQDOGHOD5HFKHUFKH
6FLHQWL¿TXH3URFHVVHV0DWHULDOVDQG
(QHUJ\/DERUDWRU\6HHZZZSURPHV
FQUVIU>DFFHVVHG2FWREHU@
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,QWKHFOHDUVXQOLJKWRIWKHPRXQWDLQVWKHVSDFHDJHV\PEROLVPRIWKH
VRODUIXUQDFHVHHPHGWRLQWHQVLI\WKLVEXLOGLQJSURFODLPVWKDWVFLHQFH
IXQGHGE\WKHVWDWHDQGFRQGXFWHGLQWKHSXEOLFLQWHUHVWLIQRWDFWXDOO\
XQGHUGHPRFUDWLFFRQWUROLVQRWDXWRSLDQIDQWDV\WREHGLVPLVVHGDVSDUW
RIWKHGHPLVHRI0RGHUQLVP
3DUDEROLFUHÀHFWRUDQGYLHZLQJJDOOHU\RIWKHVRODUIXUQDFH2GHLOOR
)UDQFH
:KLOHWDNLQJWKLVSKRWRJUDSK,SDFHGUHVWOHVVO\EDFNDQGIRUWKGLVWUDFWHG
E\DPHQWDOLPDJHRI/RQGRQ¶VJUH\VNLHVÀDWWHQHGE\DLUFUDIWFRQWUDLOV
DQGFRDO¿UHGSRZHUVWDWLRQHPLVVLRQV,WULHGWRIRFXVRQWKHSOHDVXUHRI
FRPSRVLQJDSRVLWLYHLPDJHEXW,NHSWWKLQNLQJµ,Q%ULWDLQWKHFXWVWR
VWDWHIXQGLQJIRUUHVHDUFKVXJJHVWWKDWWKHUHVXOWDQGPD\EHWKHDLPRI
WKHEDQNLQJVFDQGDOLVSHUPDQHQWGDPDJHWRWKHSXEOLFVSKHUH¶
%HFDXVHWKHIRFDOSRLQWRIWKHSDUDEROLFUHÀHFWRULVEHWZHHQWKHUHÀHFWRU
DQGWKHKHOLRVWDWPLUURUVWKDWGLUHFWWKHVXQ¶VUD\VRQWRLWWKHIXUQDFH
VWUXFWXUHLQHYLWDEO\EORFNVSDUWRIWKHVRODUHQHUJ\7KLVLVNQRZQDV
µVKDGRZORVV¶ 
,QWKHSODFHZKHUHWKHIXUQDFHWRZHUFDVWVDVKDGRZRQWKHSDUDEROLF
UHÀHFWRUWKHPLUURUHGVXUIDFHLVLQWHUUXSWHGE\DQDSHUWXUHZLWKDYLHZLQJ
JDOOHU\7KHVFLHQWL¿FREVHUYHULVWKHUHE\VLWXDWHGLQDZD\WKDWLQYHUVHO\
HFKRHVWKHPRPHQWZKHQWKHSKRWRJUDSKHU¶VRZQVKDGRZLVFDSWXUHG
ZLWKLQWKHLPDJH
 +DUDOG5LHVDQG0DUNXV6FKXEQHOOµ7KH
RSWLFVRIDWZRVWDJHVRODUIXUQDFH¶
  6RODU(QHUJ\0DWHULDOV
%RQMRXU7ULVWHVVH'DYLG&URVV

)LJ9LHZRYHUORRNLQJ2GHLOORIURP)RQW5RPHX)UDQFH
)URPXSRQWKHKLOO,VDZWKHVRODUIXUQDFHMX[WDSRVHGZLWKDORJFDELQ
7KLVUHPLQGHGPHRI$QGU]HM7DUNRYVN\¶V¿OP6RODULVLQZKLFK
WKHWLPEHUKRXVHLQWKHIRUHVWUHSUHVHQWVDFRQQHFWLRQZLWKWKHHDUWKWKDW
VHUYHVDVDFRXQWHUSRLQWWRWKHGLVHPERGLHGH[SHULHQFHRIVSDFHWUDYHO
,IFKDOHWVOLNHWKHRQHLQWKLVSKRWRJUDSKDUHFRQVWUXFWHGZLWKVXVWDLQDEO\
JURZQWLPEHUDQGDUHZHOOLQVXODWHGWKHQWKHLULQGLYLGXDOHFRORJLFDO
LPSDFWVKRXOGEHIDUOHVVWKDQWKHLUFRQYHQWLRQDOHTXLYDOHQWV%XWZKLOH
WKHVSDFHDJH6RODU)XUQDFHLVRUJDQL]HGDURXQGDFHQWUDOSULQFLSOHRI
IRFXVDQGFRQFHQWUDWLRQWKHODWHJURZWKRIVXEXUEVRQWKHKLOOVLGHVLV
GULYHQE\DSULYDWHLPSXOVHRIGLVSHUVDODQGLVRODWLRQ
+HUHHFRORJLFDOVW\OHPDVNVDGHHSGHSHQGHQF\RQWKHPRWRUFDUWKHURDG
QHWZRUNDQGWKHRLOZHOOWKHWLPEHUEXLOGLQJLVDQLPDJHDVFUHHQWRKLGH
WKHXQGHUO\LQJVWUXFWXUH
)LJ7KpPLVVRODUSRZHUVWDWLRQ7DUJDVVRQH)UDQFH
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7KHVXFFHVVIXOUHVHDUFKDW2GHLOOROHGWRWKHFRQVWUXFWLRQRIDVRODUSRZHU
VWDWLRQQHDUE\DW7DUJDVVRQQH2SHQLQJLQWKHFHQWUHJHQHUDWHG
]HURFDUERQHOHFWULFLW\DQGSURYLGHGVXVWDLQDEOHHPSOR\PHQW,WZDV
QDPHG7KpPLVDIWHUWKH*UHHNJRGGHVVRIGLYLQHRUGHUDQGMXVWLFHZKR
ZDVRQHRIWKHVL[VRQVDQGVL[GDXJKWHUVRI*DLD
7KLQNLQJDERXWWKHLQVWDOODWLRQDVD¿JXUHIURPFODVVLFDOP\WKRORJ\
VWUHQJWKHQHGLWVOLNHQHVVWRDQDPSKLWKHDWUH,OLNHWKHLGHDRIDVVRFLDWLQJ
WKHVKDUHGLQIUDVWUXFWXUHRISRZHUZLWKWKHSXEOLFVSDFHRIGHPRFUDF\DQG
FXOWXUH
,QFKRRVLQJP\SRVLWLRQWRWDNHWKLVSKRWRJUDSK,FOLPEHGXSWKHKLOODV
WKRXJK,ZDVVFRXWLQJIRUDORFDWLRQVKRWRUUHVWDJLQJD¿OPVWLOODQG,
LPDJLQHGKRZGUDPDDQGUKHWRULFPLJKWEHUHIUDFWHGWKURXJKPHPRULHVRI
FLQHPDWLFLPDJHV
<HWWKH)UHQFK*RYHUQPHQWSROLF\RISULRULWL]LQJQXFOHDUHQHUJ\ZLWK
VWDWHVXEVLGLHVRIIHUHGWKHRZQHUVRIWKHFHQWUH(OHFWULFLWpGH)UDQFH
(')PRUHDWWUDFWLYHUHWXUQVRQWKHLULQYHVWPHQW,Q(')GHFODUHG
WKHFHQWUHµXQSUR¿WDEOH¶DQGFORVHGLWZLWKWKHSODQWVFKHGXOHGWREH
GHPROLVKHGWKHPDFKLQHU\VROGIRUVFUDSDQGWKHVLWHUD]HG
)LJ$EDQGRQHGKHOLRVWDWDUPDWXUH7KpPLVFHQWUH7DUJDVVRQH)UDQFH

:KHQWDNLQJWKLVSKRWR,DVNHGKRZGRHVWKHLPDJHRIWKHUXLQUHODWHWR
WKHLGHDRISURJUHVVLILWLVWKHSURJUHVVLYHLGHDWKDWKDVEHHQUXLQHG"
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)LJ+HOLRVWDWVIDFLQJWKHFROOHFWRUWRZHU7KpPLVFHQWUH7DUJDVVRQH
)UDQFH
)RUWXQDWHO\WKHGHFLVLRQWRGHVWUR\7KpPLVZDVGHIHUUHGDOWKRXJKWKH
FHQWUHZDVGHVLJQHGWRFROOHFWHQHUJ\E\FRQFHQWUDWLQJWKHLPDJHRIWKH
VXQE\UHDOLJQLQJLWVPLUURUVWRFRQFHQWUDWHVWDUOLJKWDQGHOHFWURPDJQHWLF
UDGLDWLRQLWFRXOGGRXEOHDVDQREVHUYDWRU\$QLQWHUQDWLRQDOJURXSRI
DVWURSK\VLFLVWVDQGVFLHQWLVWVZLWKWKH&RPPLVVDULDWjO
eQHUJLH$WRPLTXH
&$($WRPLFHQHUJ\&RPPLVVLRQDQGWKH&RQVHLO(XURSpHQSRXUOD
5HFKHUFKH1XFOpDLUH&(51(XURSHDQ&RXQFLOIRU1XFOHDU5HVHDUFK
VXFFHVVIXOO\ELGWRXVHWKHJLDQWDSSDUDWXVDVDVSDFHWHOHVFRSH7KLV
FDSDFLW\IRUUHRULHQWDWLRQIURPGD\WRQLJKWIURPYLVLEOHWRLQYLVLEOHVDYHG
7KpPLVORQJHQRXJKIRUDFRQVRUWLXPRISDUWQHUVWREHJDWKHUHGZKRDUH
QRZSUHSDULQJWRUHLQVWDWHLWDVDSRZHUVWDWLRQDQGFHQWUHIRUUHVHDUFK
DQGGHYHORSPHQWRQVRODUHQHUJ\
+HOLRVWDWVRIWKH7KpPLVFHQWUH7DUJDVVRQH)UDQFH
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)UHGULF-DPHVRQKDVGHYHORSHGWKHZRUNRI(UQHVW0DQGHOWRVKRZ
WKDWXQGHUFDSLWDOLVPHDFKFXOWXUDOPRPHQWHPERGLHVWKHORJLFRILWV
WHFKQRORJLFDOEDVH0DQGHODQG-DPHVRQH[DPLQHDVHULHVRIIXQGDPHQWDO
EUHDNVRUTXDQWXPOHDSVLQWHFKQRORJ\IROORZLQJWKHRULJLQDO,QGXVWULDO
5HYROXWLRQPDFKLQHPDGHVWHDPHQJLQHVIROORZHGE\HOHFWULFDQG
FRPEXVWLRQPRWRUVWKHQHOHFWURQLFDQGQXFOHDUSRZHUHGGHYLFHV5 
:KHUHDVIRVVLODQGQXFOHDUIXHOVPDGHLWSRVVLEOHWRLQVWLJDWHWKH
VWDQGDUGL]HGµLQWHUQDWLRQDOVW\OH¶RIJOREDOL]DWLRQDQHZPRGHUQLW\EDVHG
RQUHQHZDEOHHQHUJ\ZRXOGKDYHWRUHVSRQGWRJHRORJ\ODQGVFDSHDQG
WKHµELRUHJLRQDO¶YDULDWLRQVRIYHJHWDWLRQDQGFOLPDWH:KHQPDWHULDO
FRQGLWLRQVUHDVVHUWWKHSULPDF\RIJHRJUDSKLFGLIIHUHQFHZKDWPLJKWEH
WKHHIIHFWRQFXOWXUDOGLIIHUHQFH"
)LJ7KHKHDWFROOHFWRUIURP7KpPLVH[KLELWHGLQWKHJURXQGVRIWKH
VRODUIXUQDFHDW2GHLOOR)UDQFH
'XULQJWKHEULHISHULRGZKHQ7KpPLVZDVLQRSHUDWLRQLWVKHDWFROOHFWLQJ
XQLWVHUYHGDVDNLQGRIODUJHIRUPDWFDPHUDFDSWXULQJDQLQGH[LFDO
LPDJHRIWKHVXQUHJLVWHUHGDVWKHUPDOHQHUJ\:KHQ7KpPLVZDV
GHFRPPLVVLRQHGDVDSRZHUVWDWLRQWKHXQLWZDVUHPRYHGIURPWKH
KHDGRIWKHWRZHUDQGSXWRQGLVSOD\DVDPXVHXPH[KLELWLQWKHJURXQGV
RIWKH*UHDW6RODU)XUQDFHDW2GHLOOR/LNHDVFXOSWXUDOLQVWDOODWLRQRU
DUFKLWHFWXUDOSDYLOLRQWKLVLQGXVWULDOIRUPVHSDUDWHGIURPLWVIXQFWLRQ
VHHPVWRLQYLWHDGHWDFKHGDEVWUDFWHGFRQWHPSODWLRQIURPWKHYLVLWRUV
ZKLFK,HFKRHGE\XVLQJDWHOHSKRWROHQVIURPDGLVWDQFH
5  )UHGULF-DPHVRQ3RVWPRGHUQLVP2U
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)LJ)RFDOSRLQWRIWKHVRODUIXUQDFH2GHLOOR)UDQFH
7KLVGLJLWDOSKRWRJUDSKKDVEHHQPDQLSXODWHGWRUHGXFHWKHFRQWUDVW
EHWZHHQOLJKWOHYHOVLQVLGHDQGRXWVLGHDQGWRVKRZWKHGHWDLOLQERWK
VKDGRZDQGKLJKOLJKW,WVKRZVWKHYLHZIURPWKHVRODUIXUQDFHWRZHUDW
2GHLOORORRNLQJRXWZDUGVWRWKHSDUDEROLFUHÀHFWRU,QDFUXFLEOH¿[HGDW
WKHFLUFXODURSHQLQJLQWKHVFUHHQVFLHQWLVWVVXEMHFWPDWHULDOVWRXOWUDKLJK
WHPSHUDWXUHVWRWHVWWKHLUWUDQVIRUPDWLRQRUGHVWUXFWLRQ
$VRODUIXUQDFHDSSOLHVWKHRSWLFDOSKHQRPHQDRIIRFXVUHÀHFWLRQDQG
PDJQL¿FDWLRQWRLQWHQVLI\WKHLPDJHRIWKHVXQ6$VZLWKDSKRWRJUDSKLF
FDPHUDWKHUHVXOWDFKLHYHGLVDIXQFWLRQRIIRFDOOHQJWKDSHUWXUH
DQGH[SRVXUHWLPH0\KRSHLVWKDWZKLOHRSWLFVIRUPWKHEDVLVIRU
FRQQHFWLRQVEHWZHHQWKHVRODUIXUQDFHDQGWKHSKRWRJUDSKLFFDPHUDVR
SKRWRJUDSK\DQG¿OPWKHRU\PLJKWHQKDQFHWKHXQGHUVWDQGLQJRIVRODU
IXUQDFHWHFKQRORJ\E\VLWXDWLQJLWZLWKLQWKHFXOWXUDOVSKHUH,QWXUQ
SV\FKRDQDO\WLFH[SORUDWLRQRIWKHSDUDGLJPRIVFLHQWL¿FREMHFWLYLW\7FRXOG
KHOSUHODWHLWWRWKHVXEMHFWLYHH[SHULHQFHWKDWXQGHUOLHVVRFLDOWUHQGVVXFK
DVFKDQJLQJSXEOLFDWWLWXGHVWRUHVHDUFK
,SURSRVHWRPDNHDQHZDUWZRUNWKDWUHODWHVWKHGLVLQWHUHVWHGQHVVRI
SXUHVFLHQFHWRWKHGLVHQJDJHPHQWRIµDUWIRUDUW¶VVDNH¶87KHZRUNULVNV
DGRXEOHEORZIURPLWVDXGLHQFHZKLOHHQYLURQPHQWDOLVPLVGLVPLVVHGDV
UHDFWLRQDU\RUDFFXVHGRIPLVDQWKURS\FRQWHPSRUDU\DUWLVLQFUHDVLQJO\
YXOQHUDEOHWRWKHSRSXOLVWFKDUJHRILUUHOHYDQFHDQGZDVWH
'XULQJWKHWLPHRIP\YLVLWWRWKHVRODUIXUQDFHV,ZDVUHDGLQJ%RQMRXU
7ULVWHVVHRU+HOOR6DGQHVVWKHQRYHOE\)UDQoRLVH6DJDQ6HWLQD
OX[XULRXVKROLGD\YLOODRQWKH)UHQFK5LYLHUDWKHVWRU\LVWROGE\&pFLOH
D\RXQJZRPDQFDXJKWEHWZHHQDGROHVFHQFHDQGDGXOWKRRG6LQFHKHU
PRWKHUGLHGZKHQVKHZDVWZR\HDUVROG&pFLOHKDVHQMR\HGDOLIHRI
H[WUDYDJDQWVRFLDOL]LQJZLWKKHUIDWKHU5D\PRQGDVXDYHEXWYDFXRXV
DGYHUWLVLQJH[HFXWLYHZLWKDSHQFKDQWIRU\RXQJDQGVXSHU¿FLDOZRPHQ
$OWKRXJK&pFLOHKDVIDLOHGKHUSKLORVRSK\H[DPVKHLVHQMR\LQJDORQJ
VXPPHUKROLGD\LQWKHYLOODZLWKKHUIDWKHUDQG(OVDKLVODWHVWJLUOIULHQG
6 )HOL[7URPEHDQG$OEHUW/H3KDW9LQK
µ7KRXVDQG.:6RODUIXUQDFHEXLOWE\WKH
1DWLRQDO&HQWHURI6FLHQWL¿F5HVHDUFK
LQ2GHLOOR)UDQFH¶6RODU(QHUJ\
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6HHDOVR)HOL[7URPEHµ+LJK
WHPSHUDWXUHIXUQDFHV¶3URFHHGLQJVRI
WKH:RUOG6\PSRVLXPRQ$SSOLHG6RODU
(QHUJ\3KRHQL[$UL]RQD6WDQIRUG
5HVHDUFK,QVWLWXWHSS
7 .DUO)LJOLRµ.QRZLQJORYLQJDQGKDWLQJ
QDWXUH²DSV\FKRDQDO\WLFYLHZ¶
  LQ*HRUJH5REHUWVRQ0HOLQGD0DVK
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/RQGRQ5RXWOHGJHSS
  
8  *LVqOH6DSLURµ5HVSRQVLELOLW\
DQGIUHHGRPWKHIRXQGDWLRQVRI
6DUWUH¶VFRQFHSWRILQWHOOHFWXDO
HQJDJHPHQW¶-RXUQDORI5RPDQFH
6WXGLHVDQG
ZZZ¿HOGMRXUQDORUJ
YRO
%RQMRXU7ULVWHVVH'DYLG&URVV

ZZZ¿HOGMRXUQDORUJ
YRO
%XWWKHVLPSOHSOHDVXUHVRIGD\VLQWKHVXQEHFRPHFRPSOLFDWHGZKHQ
5D\PRQGDOVRLQYLWHV$QQHZKRVHPDWXULW\FUHDWLYLW\DQGSHUVRQDO
LQWHJULW\JLYHKHUDQDXWKRULW\WKDW&pFLOH¿QGVERWKUHDVVXULQJDQG
RSSUHVVLYH5D\PRQGPDNHVDVXUSULVHGHFLVLRQWRUHMHFW(OVDDQGWRPDUU\
$QQHZKRWKHQDVVXPHVUHVSRQVLELOLW\IRU&pFLOH¶VPRUDODQGLQWHOOHFWXDO
GHYHORSPHQW
/XFLGDQGVHOIDZDUH&pFLOHXQGHUVWDQGVWKDWDOWKRXJKWKHVWUXJJOH
DJDLQVWOLPLWDWLRQVLVDFULWLFDODVSHFWRIDGROHVFHQFHWKHSDVVDJHWR
DGXOWKRRGHQWDLOVIUHHO\FKRVHQUHVSRQVLELOLW\7RUQEHWZHHQHQOLJKWHQHG
VHOILQWHUHVWDQGVHOIFHQWUHGKHGRQLVPVKHLQWHUYHQHVLQWKHUHODWLRQVKLSV
DURXQGKHU&pFLOHJUDVSVWKHSV\FKRORJLFDOG\QDPLFVEXWXQGHUHVWLPDWHV
WKHIRUFHVLQYROYHG$OWKRXJKWKHHQVXLQJGLVDVWHUPLJKWKDYHEHHQ
LPDJLQHGLWFRXOGQRWKDYHEHHQSUHGLFWHGOLIWLQJWKHHYHQWIURPDFULPH
WRDWUDJHG\
)LJ%RQMRXU7ULVWHVVH3DULV(GLWLRQV-XOOLDUG
%RQMRXU7ULVWHVVHLVDQLQWHQVHO\SHUVRQDOQDUUDWLYHEXWLWFDQDOVREHUHDG
DVDPLFURFRVPRIWKHKLVWRULFDOSHULRGZKHQSRVWZDULGHDOLVP\LHOGHG
WRWKHFRQVXPHUVRFLHW\$VVXFKLWUDLVHVTXHVWLRQVIRURXURZQVRFLDO
PRPHQWZKHQWKHGLVVROXWLRQRIWKHSXEOLFVSKHUHDQGWKHGHVWUXFWLRQRI
WKHHDUWK¶VHFRV\VWHPVDUHHPHUJLQJIURPWKHUHDOPRIIDQWDV\WREHFRPH
UHDOSRVVLELOLWLHV
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